ケモスタット モデル ニオケル ホショクシャ ヒショクシャ ダイナミクス ダイ7カイ セイブツ スウガク ノ リロン ト ソノ オウヨウ by 佐藤, 一憲 & 山崎, 淳史
Titleケモスタットモデルにおける捕食者 : 被食者ダイナミクス (第7回生物数学の理論とその応用)
Author(s)佐藤, 一憲; 山崎, 淳史




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University
-Predator-prey dynamics in chemostat model
* \cdot **
* **
*Kazunori Sato and ”Atsushi YAMAZAKI
* Department of Systems Engineering, Faculty of Engineenng,
Shizuoka University, Hamamatsu 432-8561 JAPAN
**Department of Systems Engineenng, Graduate School of Engineenng,
Shizuoka University, Hamamatsu 432-8561 JAPAN
satoQsys. eng. shizuoka. ac. jp
Yoshida et al. (2003) revealed the rapid evolution of prey both by experiments and models in the
chemostat predator-prey system. The key concept to understand it is the phase relationship between
predator and prey. Jones and Ellner (2007) succeeded to explain the out of phase between them for
two prey model using approximate linearized model around internal equilibrium. In this report we
will consider the phase relation between predator and prey for the case of only one prey to evaluate
the validity of the linearized system around equilibrium.
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3 :
$\frac{dS}{dt}$ $=$ $1-S- \frac{mSx}{k+S}$ (1)
$\frac{dx}{dt}$ $=$ $x[ \frac{mS}{k+S}-\frac{gy}{k_{b}+x}-1]$ (2)
$\frac{dy}{dt}$ $=$ $y[ \frac{gx}{k_{b}+x}-(1+\mu)]$ (3)
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$S(t),$ $x(t),$ $y(t)$
$m,$ $k,$ $g,$ $k_{b},$ $\mu$
Jones and Ellner (2007)
$\mu=0$ Smith and Waltman (1995)
$\Sigma=S+x+y$ $d\Sigma/dt=1-\Sigma$ $\Sigma(t)=1-e^{-t}[1-S(O)]$
$\lim_{tarrow\infty}\Sigma(t)=1$ 2
$\frac{dx}{dt}$ $=$ $x[ \frac{m(1-x-y)}{k+(1-x-y)}-\frac{gy}{k_{b}+x}-1]$ (4)
$\frac{dy}{dt}$ $=$ $y[ \frac{gx}{k_{b}+x}-1]$ (5)
3 :
$E_{1}$ $=$ $(0,0)$





















$\phi_{1}-\phi_{2}=\{\begin{array}{ll}0 (\text{ })\pm\pi (\text{ })\end{array}$





$($ a $)$ $($ b $)$
$(C)$ $($ d $)$
1: (8) $\phi_{1}-\phi_{2}$ . (a) $m$ $k=0.054,$ $g=3.69,$ $k_{b}=0.21$ , (b) $k$
$m=4.78,$ $g=3.69,$ $k_{b}=0.21$ , (c) $g$ $m=4.78,$ $k=0.054,$ $k_{b}=0.21$ , (d) $k_{b}$
$m=1.98,$ $k=0.054,$ $g=1.20$ .
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